Based on the starting point of enterprise as the mainstay of technological innovation, the stochastic frontier analysis (SFA) method was used to calculate the innovation efficiency and non efficiency factors. The results show that cooperation between major actors and the absorption ability has a positive influence on innovation efficiency, but the patent stock that enterprise owns and the import of technology has a negative influence on innovation efficiency. The regional innovation efficiency of China presents rising trend on the whole, and the innovation efficiency value fluctuates between 0.3~0.5, and there is still larger room for improvement in the future.
Introduction
With the deepening of global integration, the development trend of the world economy presents a significant regional characteristics in modern world. A new division of the world economy is no longer to countries, but turned to the area. Regional science and technology innovation ability gradually become one regional economic development power to drive the country took off, finally obtain the decisive factors in the international competition advantage. China is in a special period of economic transition, there is a huge difference between different regions both in natural endowment conditions and level of economic development, It is an extremely difficult task how to implement the regional economic rapid, sustained and healthy development in this period. As endogenous dynamic of economic growth, regional scientific and technological progress as the core connotation of the innovation become the key point.
Since 2006, research and development (R&D) funds in China has achieved more than 20% growth each year, from 300 billion yuan in 2006, rising to 2011 reached 127 billion dollars(the average exchange rate at 6.77 in conservative calculations), has become to the third in world, funds accounted for the proportion of gross domestic product (GDP) has increased from 1.42% to 1.83%. Mismatching is, however, the current scale of large and medium-sized industrial enterprises in our country, the research and development funding and sales income, accounting for less than 2%. This data compared with traditional developed countries generally has reached 3% of the gap is still large. At present, many of Industry-University projects in our country have development potential, and the core competitiveness, which is still dominated by colleges and universities or research institutes, led to the plight of free in core decisions. In many important research topics of the development of enterprise technology innovation strategy, as a more pressing and motivation demands of industry sector, but can't get to participate in important decision-making rights (Feng, 2006) . Therefore, in order to truly achieve and strengthen the main body status of enterprises in technological innovation process, we should be first to give companies more channel of opinions in the decision-making process. Only when the innovation activity can, in accordance with the rules of market operation, the innovation of the enterprise itself and profit demands to get attention and recognition, and put the independent innovation as the basic way to enterprise survival and development, thus willing to innovation, improving inputs. While universities and research institutions should be gradually turned to give corresponding technical support for enterprise innovation and talent service, continue to promote technology and knowledge transfer to enterprise, promote the efficiency of the whole innovation in science and technology in the collaborative interaction of ascension.
Research Method the Construction of SFA Model
At present, innovation pattern in our country is gradually turned to landscape dominated by large and medium-sized industrial enterprises, enterprise R&D activities proportion also increased year by year, by 2011, the national science and technology activities of R&D expenses within budget and full-time personnel of enterprises in the equivalent proportion are 75.7% and 75.2% respectively, it is not hard to see that the section on the R&D resources configuration, enterprises in terms of absolute size, has occupied the dominant position of regional innovation activities, but how the enterprise R&D input--output efficiency levels, is much more worthy of attention and rich practical problems (Wang et al., 2012) . This paper uses the stochastic frontier analysis (SFA) methods, by determining the enterprises as the main body in the measure of science and technology innovation output dependent variable, and select the corresponding technological innovation capital and human factors of two classic variables, and the innovation of several representative technical efficiency factors influencing variables, and do further study to our country current regional innovation level and efficiency.
"Stochastic frontier analysis" is a kind of parameterized tool that according to the observed value of input and output form all possible combinations of production possibility frontier, through comparison of the distance between the sample and the efficient frontier and to determine the relative efficiency (Aigner, 1977) . And as a representative of the nonparametric method of data envelopment analysis (DEA), compared with SFA, the data envelopment analysis (DEA) focuses on measuring the overall efficiency, but can't measure the random error of the impact of different evaluation indexes, as well as for measuring the technical efficiency of the individual differences of the endogenous factors. Stochastic frontier analysis (SFA) is able to overcome the above problems, separating the random error and the efficiency value, and use the measurement method to estimate the frontier function. At the same time, the SFA method can not only measure the individual's technical efficiency, also can quantitatively analyze the influence of related factors on the efficiency of individual differences. Which matches with this paper systematically explores the efficiency of regional technological innovation process and the factors affecting efficiency, as well as the random error term with the efficiency of the research goals about the degree of impact on the efficiency, so as to realize the target, measuring and evaluating the efficiency level of the regional scientific and technological innovation in China (Feng H., 2004) .
The Construction of SFA Model
This article uses panel data of stochastic frontier model that is proposed by Lovell and Kumbhakar, its general form is: , decision making units is efficient, or decision making units did not fall on the production frontier, which is inefficient.
Both sides of (1) take the logarithm respectively, then the logarithmic form of stochastic frontier model can be obtained, like the type (2):
According to the study design by Battese and Coelli (1995) , this paper sets up the parameter variance
to measure the disturbance in the proportion of inefficient item, also the value  is greater than zero and less than 1, if 0   is the fact, then it shows that the actual output and the ideal output of distance caused by systematically irresistible factors , then we don't have to use the stochastic frontier analysis method deal with sample data, but using OLS method to measure.
At the same time, in order to effectively explained the efficiency of the existing differences between the decision-making units, we need further research and add technologically invalid function:
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Variable Selection and Data Sources a) Input indicators
Follow the setting by cobb-douglas function, innovation investment in capital and manpower of two parts of the main variables. Because we view enterprise as one of three participations in the body of industry-university-research cooperation of the main investigation object, and scientific and technological innovation process in test and development phase in this section, whether R&D fund or human scale is majority. So we selected test and development stages of R&D spending (ten thousand Yuan) and the R&D personnel full-time equivalent (people/year) two indicators, respectively as the main representation for enterprise innovation of regional scientific and technological innovation activities in the capital and human two indicators (Gu H., 2010) .
b) Output indicators
For measuring the innovation output indicator on the question of how to select, most scholars used to adopt patent authorization number or new product sales to consider these two indicators. But the two measures have different emphasis of the characterization, patent authorization number usually reflects the regional technology innovation process shelter-forest and research institutions in the middle of the output, it does not have a direct economic output value, and also its patent quality between the good and bad are intermingled reflects comprehensively the research and development of science and technology and economic value, so it is not suitable for measuring index of the regional innovation output as the final measure. And new product output value as the material objects of the innovation, the size of the producers of confidence reflects the innovation achievements and consumer acceptance of the market, more centered on enterprise technology innovation level. Therefore, this research adopts the new product output of large and medium-sized industrial enterprises in our country (ten thousand yuan) as a characterization of regional scientific and technological innovation output indicator.
Factors Affecting the Efficiency
With enterprise as the main body of regional innovation embodies the regional innovation system in enterprises, universities and research institutions such as the coupling relationship between multiple action subject level, the knowledge transfer and cooperation model and so on, various factors will impact on production efficiency. To highlight the regional innovation in organic coupling between different subjects, collaborative symbiotic relationship characteristics, we select the following factors affecting the efficiency study in this study (Bai, J., 2010) . a. the patent stock. The stock of knowledge level of high or low for the next step of innovation behavior has a crucial influence in large and medium-sized industrial enterprise, the research has a patent for invention for (a) to characterize the indicators in large and medium-sized industrial enterprises .
b. cooperation level. The enterprises can help the colleges and universities and research institutions in cooperative innovation,which is indispensable for enhancing regional innovation efficiency. Research in the universities and research institutions of scientific research activities to raise money from enterprises fund (ten thousand yuan) to characterize the indicators.
c. technology purchase. The research adds the purchasing domestic large and medium-sized enterprises of expense (ten thousand yuan) and foreign technology import expense (ten thousand yuan) to represent the enterprise technology purchase index variables.
d. transformation ability. In large and medium-sized enterprises in the study of absorption expense (ten thousand yuan) and technical renovation expense (ten thousand yuan) are added to complete enterprise transformation ability index variables.
With reference to Battese and Coelli using both capital and labor inputs of cobb -Douglas production function research model set, the stochastic frontier production function can be expressed:
Among them, i Y represnts the region i in t years of new product output in large and medium-sized enterprises , it K and it L respectively in the region i in t years of trials and development section R&D expense (ten thousand yuan) and the R&D personnel full-time equivalent (per year). represents the region i in t years of enterprise technology purchase (ten thousand yuan), it Assimi represents the region i in t years of enterprise transformation ability (ten thousand yuan).
Source of Data and Instructions
The data we used in this research from 2006 to 2012 periods of science and technology of China statistical yearbook. Considering the index data interval of time is too long, during the change of price index is larger, in order to ensure the validity of data comparison, this paper studies use the year of 2006 for adjusting base, build R&D expenditures on price deflator, and R&D personnel full-time equivalent and all of the money to patent number data are the deflator.
On regional innovation about the hysteresis effect between R&D input and output, from many scholars' study in China can find that we use stochastic frontier analysis method for panel data analysis need not worry about time lag for a credible level will affect the results of the study, so we don't take delay processing. Given in table 1 stochastic frontier analysis model of input variable and output variable will be used as well as the descriptive statistics of the technical efficiency factors: 
The Empirical Analysis
With 30 provinces in China from 2006 to 2012 (because of missing data in Tibet area, this paper not to be counted) panel data analysis in the construction of stochastic frontier model, the results are as follows:
(1) Not considering the calculation results of efficiency factors. Using Frontier 4.1 analysis tools for estimating frontier production function withnot considering influence factors, and then we get model 1 parameter estimate and its test results without considering factors affecting the efficiency, as shown in Table 2 . From the results of the model, it is not hard to find that γ value is greater than 0.8 and under the significant level of less than 1% successfully passed the test, it also can reflect the use of stochastic frontier analysis (SFA) to measure the author used the data sample is reasonable and scientific. And β0 and β1are also passed the inspection under the significant level of less than 1%, and estimated valueβ1 reaches 0.543, and it shows that www.ccsenet.org/ijbm International Journal of Business and Management Vol. 10, No. 3; 2015 regional R&D expenditure for innovation of output is in a stage of increasing economies of scale influence in our country at present, the increase of expenditure can still bring more significantly new product output increasing with the economic effect. But the value of β2 is negative, and its estimated value is significant level under 10% , the confidence coefficient is not high, we are going to make further discussion below.
(2) considering the efficiency factors of calculation results. using Frontier 4.1 analysis tools, and join the influence of the interaction effect, then with considering factors under the frontier production function to estimate, We get the parameters estimated value and test results of model 2 to 5 with considering factors of affecting efficiency, as shown in table 3: From the model 2 to 5 of calculation results, it is not hard to see that the value γ is greater than 0.8 and passed inspection under the significance level of less than 1%. While parameters β0, β1 and β2 of model 2 to 5 all passed the significance level test and in the same direction, all is positive. In R&D input of capital and human resources, the increase of the two basic resources have promote effect on regional scientific and technological innovation of new products and final products in our country at present, have a positive influence.
After joined the technical efficiency factors, without considering interaction of model 2 and joined the capital item LnK interaction of model 3, it has two variable parameters of technical efficiency have not reached significant level, so we do not discuss. But joined the human interaction LnL of model 4 and joined the capital and manpower double interaction of model 5, the parameter estimation results of efficiency are all passed the significant test results and in the same direction, the statistical properties have improved significantly. Among them, the parameter δ1 and δ3 are positive, it showed that the stock of patent has more negative impact on scientific and technological innovation than technology purchase in enterprise, this may indicate the current technology transfer section existed defects in our system of industry-university-research cooperation , many enterprises only focus on technology in the market purchase and the introduction of domestic and foreign patent, but can't get effective digestion of the introduction. On the one hand may be traditional developed countries try to maintain their own core competitiveness and continue to absorb the economic considerations, so they often output relatively unadvanced technology patent to developing countries and carry out blockade on cutting-edge technology; On the other hand may be due to the bad exchanges and communication between patent holder of www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 10, No. 3; 2015 patent inventor of upstream and downstream, which results in the patent purchase has a good digestive application into economic output, leading to the waste of resources. Parameter δ2 and δ4 are negative, the two parameters shows that industry-university-research cooperation level and the transformation of the enterprise ability have a positive influence on scientific and technological innovation, at present our country all levels of government are increasingly pay attention to the level and quality of "industry-university-institute" cooperation, innovation process of the enterprise as the center and good upstream and research institutions can raise the level of the regional innovation synergy, effectively improve the coordination level of regional innovation, improve the level of science and technology innovation of economic transformation. The enterprise itself funding input of digestional application and technical transformation has direct influence on the output of new products, so the parameter is also very big, shows that the results are postive as significant as expected.
(3) based on the model 5, and further calculated about 30 provinces in 2005-2011, seven years of scientific and technological innovation efficiency, by stochastic frontier analysis method, as shown in Table 4 . Vol. 10, No. 3; 2015 
